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AjS jC-I <jl lj^j La 


1 qjar jJa jl Lj 3 (jl£ $.1 jjui (JjAjoiI jl (j>ix>^\ ^Jj-all ^j£^)j]| ^t_a»j| (JjAjoiI — (j>ix^ S^jIxaII (j-a (jl L_fl^)C.I (jl l t I^J — J 

(J^.1^0 4jut!L<ij 

LS j3 (JjAjoiI jl (_£ j3 <Jajuj| ^JJ S^jI*_a]| (jl L_fl^)C.| (jl l t I^J — 2 

(j^x^ll l.l£j (jjlj^aLaJl (jjlljLlili 4jJajx^\l ^jjLIj (jlaUJ (JjjLujI £a (jiaa U^ 4-^iL ^-Lo^ Uj'jH dulj (jl C_ijC.| (jl L-l^-j — 3 

(_jjjL_juiVi I^A^ 

(JjIL^aII 4 jqj^j ^Ldj^lSl dll j^VI tilli (_gi Laj i d^jIx-a]! 4 jl^c. _j .ajl L_ flj£ L_fl^)C.i (jl I'sj — 4 

Latj (jjfLj (jl ^ ia>j S^)jIjla]| (Jc-lflj (jl c_a^)C.| (jl i^j — 5 

jat£i]| 4 jaaj *11^,1 c \ f\ L_fl^c-lj t 6 ^jI*-a 1I (jl_iJ s.l^^.1 (. <aVi j sx> 4juaflLid (jxi \ ^xnxi (jj^l (jl l^kj — () 

DJjl*-<4 (Jc-Uj ^l^ill ^^alill 4_Jjai3 L-jl—Jol^. 4 JQJ^ c-_fl^c.| (jl L _ 1-vj — 7 

Sjjlauall C_JjojUa 3| (jjLJl c. <a^)K\l jLlkl 4_iiL£ L-fljC-l (jl l J'NJ — 8 
(JM jiil (JdS^A 


(JjjLudi — (JdAA^ J^lij (jjl JJ LjJU — 1 

. A 2 / B 2 j A 1 /B 1 (jUl^Ul^l (jlluUai jS2l 


K a 


K = -^ = 10 PKA2_PKAi > ■ Al (aq) + B 2 (aq) = Bl (aq) + A 2 (a q) 

K A 


"a 2 


P K A2 - P K Ai >4 j 


K 


Al 


Ai 


K 


(JJjL<L (J^ A-V (J&lfi^l — 2 


> 1 0 4 AajuuII dul£ lit Ulj (JjjLujI — Jc-liill m j 


A 2 


(Na + , OH ) (H 3 0 + , Cl ) : ^ja o^i £« o^a*. - 1 — 2 
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H 3 0 + (aq) + OH (a q ) = 2H 2 0fl) ! *U~ 


(aq) 


K = 


1 


1 


->-14 


d) 


= 10 14 


[h 3 0 + ][0H“] 10“ 

. K > 10 4 uV L«U Jalisll liA 

CH 3 COOH £* (Na + , OH ) ^ja (jjUui - 2 — 2 

CH 3 COOH (aq) + OH” (aq) = CH 3 COO ( a q) + H 2 O 0) : ^ ^jU- 


K = 


[CH 3 COO“] [ch 3 coo~" 


[ch 3 cooh][oh~] [CH 3 COOH][OH“" 


h 3 o + 


H 3 0 + 


K. 


■ -3^ 


1 



NH 3 £* (H 3 0 + , Cl ) : 1 oiU-i igjfi -3 — 2 

NH 3 ( aq ) + H 3 0 + (aq) = NH 4 + (aq) + H 2 0 ( i) : ^ 


K = 


[nh 4 ] = J_ . ^ ^ ^ 


K 


[nh 3 ][h 3 0 + ] K 

(CH 3 COO“ , Na + ) t- HCOOH X* : uL«^ o-U ^ uL«^ j**. - 4 - 2 
HCOOH (aq) + CH3COO (aq) = HCOO (aq) + CH 3 COOH (aq) : ^ 

[ch 3 cooh][hcoo 


[HCOOH] [cH 3 COO" 


[ch 3 cooh][hcoo - ’ 

V - 

h 3° + ; 

_ k m 

" ~ [HCOOH] [CH 3 COO - ’ 

A 

h 3° + ; 

K a 2 


■ Uj' 


pH 


(JJlluit — SjjIsLa]! - 3 

(Na + , OH ) ‘Uaxaljj (H 3 0 + , Cl ) : csjS (j-UuU jji Sji** -1—3 

H 3 0 + (aq) + OH (aq) -> 2 H 2 0 ( i) : 

(1 — J£Ju]l) ; SjjljLall (jLu 

; (Jj-^ull) jSlSjil <Ua£j Ajc JljflVl JjSIjj 



[OH ] = [H 3 0 ] = 10 7 mol/L 

r + n C B V Bc 
[Na ] = E 


V +v 

V A ^ V B E 


[cr]= c » v * 


V + V 

V A ^ V B E 


jA ^jc. L Lio£l] L-budjVl L q/tiK'l 
[ 6 - 7 , 6 ] (BBT) cijj' 


(H 3 0 + , Cl ) 4 -kJjj (Na + , OH ) » ls o^* - ' SjjIxo -2 — 3 



2-d£ill 


2 





pH 


(Na + , OH ) CH3COOH s jj t*-* : & jS ^LuAj 4 <>a^ SjjU-a .3 — 3 

CH 3 COOH (aq) + OH (aq) -> CH 3 COO (aq) + H 2 0 (1) : 

(3 — ! S JjlsLAil £)Uj 

■ AJaij JjC' AojI jaj^l JijflSf) 

; ^ AjjIlqjSII jljflVl 

CH 3 COO“ * Na + * OH“ 4 H 3 0 + 
. CH 3 COOH 

[h 3 o + ] = kt pHe 



[OH-]- 


10 


-14 


[ H 3 0+ ] 


= 10 pHl 


1-14 


r ,1 C b V Be 
[N a ] = E 


Vn 


V +V 

V A ^ V B E 


[CH3COO] = [Na + ] 
[CH3COOH] = [OH ] 


pH E <7 


(H 3 0 + , Cl ) 4 NH3 (jAaaj i fljn ■ (jjl—uii t jjI xa - 4 — 3 

NH 3 ( aq ) + H 3 0 + (aq) -A NH 4 + (aq) + H 2 0 ( i) : ^ 

(4 — J£Ja 3 !) ; S jjIxaJ) £)Lj 
■ <Jaij ±£> <Lj 1 JijSVI jjSIjj 

; ^ a a^Ll<u£J 1 

* nh 4 + 4 cr 4 oh~ 4 h 3 o + 

nh 3 



[oh ] = 


[H3O* 

1 1 

II 

o 

1 

ffi 

M 

IQ - 14 

_ 1Q PH E -1 4 

[h,0*] 

[o']- 

c a v Ae 

V e +V 4 „ 


[NH 4 + ] = [Cl] 
[NH 3 ] = [H 3 0 + ] 


4 - JS 4 JI 


J c 
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(JdklLuij — (J/l A'N - I 

; AjIUII ^UxaIIj <Jc.liall <jc. ja*j j i A 2 / B2 j Ai / Bi ^ (JJjUdl — (Jc-lij ^3 

Ai + B2 = Bi + A2 

I >>^^v + 2 (JJjUjI = ] ^JjjLujI + 2 

. e-LJI) H2O / OH J ((_>uLJ e-LJI) H 3 0 + / H2O H <_^ ‘ e-LJU 4 -^ala. (j jn'i l ni l <jj£i L^i 


K = 


[A 2 ]x[B,] 

[A,] x [B 2 ] 


HjO* 


H,0* 


[H 3 0 + ] j u....n Ujjus ji . k = [ A ‘) / |^'| ; j* j&UjIi ijuk j ji ^ cjjii 


[A,]x[B 2 ] 


K = 


[A 2 ] [H 2 0*]x[B,] K a , 


K, 


[b 2 ]x[h 2 o*] [a,] 

*UJI ^ NH 4 + ; Jli * 

(LaiLuii (ji <■ s-uii (ji) t jA nh 4 + (J v) H 3 O/ H 2 O j nh 4 + / NH 3 ! ^ 

NH 4 + (aq) + H 2 0(i) = NH 3 (aq ) + H 3 0 + (a q) = 

| J-OA 2 k + ^ (J-uUdl — | 


2 


K A,= 


[H 3 0 + ]x[NH 3 ] 

[ NH /] 


jA NH 4 + / NH 3 A-JjLjSU 4jJa jajJI ClUj J 6 K = 


[H 3 0 + ]x[NH 3 ] 


[nh 4 *] 


■ uJ' j-ill dulii 


K K 

H 3 0 + / H 2 0 ^ CuIj JLy k a = 1 ^ ‘ K = — — : t> ja j <, K = — — : JUlbj 

2 ’ k a 2 1 

? ULS (JjjLujVIj (jjaAA.il (jjj Jc-tiall jjjju 

k a 


; jiixj . K = 


"Ai 


K 


(jjl jail Clijlii lli^l 


a 2 


. pK A2 >pK Ai K Ai >K A 2 csi « K>1 : JjtfUJLJI 

(1 — (JSjaII) ( A 2 / B 2 J Al / Bl (JjSlC'lilal! (jinjUiill ^IjflVl la1*J CjVU^ Jjaj 

. LSj*> B 2 (J^VI O' ^ C pK A2 La 

. LSj*> Ai (jl 11 a pK Ai fL Li 

UIj (jj^a (jV (Ja ja (Jc-lilill 1^3 t j3l ( j (j j3l (JjjUiI (jaj ^jj (Jc-lij ^»UI 
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A? 



. pK Ai > pK A2 . K A| < K a , l 5 ' ‘ K < 1 : 


Ai 


^IjaVl U)VU-g JIaj 


*pH 


. <- g *.j Jo i B 2 J» I iA 4 j -lxj^a pK A2 fb U 

C, Qjt.jJ^ai ^a-o^JI Jl IjlA ^ lx. x> 4 pK A ^b U 

_ C^lHj V Jl (Ja j-g (Jc-lilill 1^3 4 L_a*jJal j L_axjJal jjjLail Jjj ^aJJ (Jc-lij ^aUi JpJ jl] 


2-J^ii 


r 7 V. 
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jb jilt jti* jtS UK JjJjS Jjj J&tfclt 

Ljisuil CjVU-A JJA-A ^iC- Ufrrf/M.J JjJjju 

pK A2 - pK Ai > 4 ^ tit ^t JUS ^j^Jt 


Utj JC'lijll jj £ j 


JoiLujI — J^LA^ 6 JjLsLaII - 2 

jjjLuAj jl jiaaa»J djjUaII dul£ &\ jjoj cilllj 4 Jjia A Ja^j Jjju | 4Ja£j JjJ3M "1 — 2 

pH pH pH ; Sjj U a 5JU !>IU ia.U 



1 q n»x> <3 Aj tg_3jxi V <^111 j 4 jlUl L_fl\Jaxjl A Jog ’i ^jjU. c. Jjllaaj a\\ 4 J^jujUa]! lUuij Ubl \ Jj^UaII A^jjla 

4 3 — J^ll SjJ^ 3 6 — cJ^Jt . j3l£l3l 4 laib JX4J X pJ^u*ia\ 1 Uab 

4 3“ JijuiUa]| U^_i3 IIajujj Jillll JjlLaaiSI Jc- J-nilia ^ Jilla&j JjjujUaII LUujj 

H A jail] I (JjoSJ JiaJ cilll j 

; Jaj ijjUI AjLjL 

aJojujI (J j^aj ^aJ 4 L-fllJaxiVl 4_lafij ^AjU ^Ic- jLnll 1 Ag K tuj Jjlll JJjoj 'J^ t jUiAJ Jjjjjb ^ajoijj 

(4 — A joVij jaj 4 \ Jjj Jaa 

6 . Jisll : 

^ajujjj 4 A Jalill <_£ I 4 L_flUaxj| ^Ic- ^ jlaj yUl dIa j t ^b jU U3 Ujabj 



Ail^ll L_al ]o» ’ll 4_laaj <Uali (jjoaj Aj>^ j-dJ (jluixll jbj Jl 4 <11^11 dIa JIuia jU 
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A- 2 kL 


(5-(JliS!) . g(v) = Mi JA 2 JU 1 (E) jal£j]| 4jaii ^ ^IkaiVt <Liij pH =/(V) ^ 2JI4I 

^alSjI! JUC. jjjLujSH j! Jpa 4 flUja-ai! ^ ( J9l£dl! A Jaaj <L-ali Ja^3 A W'i A^jjjall oJlA \ ^ L-vM a 

(jn* j1 Alstlaaj C±i \ J 4 djjI*-a 1! £-a La jjojj-d (ill ^Li*j <Jj 4 g (V) c V ! Aia^^La 

: Sj.Ua]! - 2-2 

4 j ^U£l! jl-aJ I 1 & jV 4 djjLu l^LI! (JjI^-aI] ^Jj-al! jj£j!il! Ja<i 3 jaul ! ^ ^ 

SjjLlaI! *!jaJ pH ^ L»^i! jj (J jU-aI! pH Sjj^Ug 

(J^.! jaI! 4. qVi^,a 4^Uaj£]l ^IjsVi (J^ jj£!jJj SjjLlaI! (J^Jj-a <xjLLa jA j^V! L * Q ^ ]l 

Aj jjLu (^Ll! (JjL^allj A^\ juo]| 4 jAlJ! ^ <Jjjlx-a ^! j-al! (Jj^^all j>4 LuatLa Laa>a> £jJaj 

Ajjjta^a j 4 jjulnl! AjtjJaj (J.3 jjjULal! o jjLoa jjulnl! pH (jjAjLa -Ja^Luba jaxj 

7 — (J^judl! _ ^jJaLai! s-Lal! ^3 7 ^ <a iqll (J! jJjujJ jjjLjLal! l]*-^ 

^cjj-al! pH *^43 !j^j (1 UlL 4 ^! ) ^-SL-iaj (J£ *lxJj 4 <^Uuudll j-a (J jU-al! AiljJa] ^jjuU 

<J jlr^aJI j-a 4. at x>),a'! ^a_aJ! jA V L*n^ 4 pH = /*(V) L^U (JSaj 4 ^ ^uLnl! Jkjudjj 



7- J^i 


AJa^^-a 


4_Lx2kLLL L>aa 4 L-buA jjLa 4 <LujI£ j-a jjumil J ^iLjaj jjutaJ 

AjjaJll! ^LallV 6 Ale. 4 aSjlj 4_£L]! ^xa^aJl jC- Sjfl3 .iklj jSl^il! 4 L»Vll (JjA-a jl! Ju c. jj]]! 4_^s c_j2)lajV! 

Jl^V L>aa tii]j j 4 jjLal! c. q^K'i AiLja] Axj jLlnil ( ^-Sj£ ^ AiljJa! ^! 4 4 ^ n<\! j jJij Sjjlx^al! o^Luj <j j^o plj^j e-iso j ^ L-vM a 

(J jUxJ! J4^! (jV J-^V! L-a jL LU^i jV 4 <^Uuudl! j-a A qj^’i ^>^'1 4 _^! 4 6JjL«-a]! 1-La jL 4 _^il! jC. 6J^3 

4j j.Lu 

(Na + , OH - ) i -^ 1 — ' >r (H 3 0 + , Cl ) ® ^UaL - 1 — 2 — 2 

H 2 0 / OH - J H 3 0 + / H 2 0 Uk (jliuljjil 


h 3 o 


(aq) 


OH 


(aq) 


— > H 2 0(1) + H 2 0(1) ! 4jjLfc4 




; (jLu]| 4-uiatia 

\\ 3 ^ 3 *^ i t u>^i a x>jq\l &3b <Jajuj | jj i ^g-uiLui V I (J 4iLjaj (Jjs ^jJax^J! 3 pH ^Cua ^^-A '. pHo ^-4^21 

C A =10 pH Ai. Jt pH = - Log C A 

ojUc. s.321 3 ^ l£* 6 jA c_aLja2l ^jjjLujVI pH 3^ L . u ^ 3^ c-3^2 I 1 a ; AB f3^ 

-jji ^ ^juj 3 ^ doLaJl ^A ^jaJI 13b ^3 (Jc.li!ill 3 ^ (_£' 6 ^g-9 12^ ^^julLg 3 ^ 3^ L-Ux 31 j c ~ jflli x jj^q 3 ^ 23 ^ 

. <j2j LS^ cSJ^H J (3 ‘ H30 + (aq) + OH ( aq ) — > 2 ^0(1) ! 

(JjAxlil! J) pH = 7 uj-^ ^ laijl o3b ^ dii^ i jal^lill 4_L2 ^^a ; E AiaiiSl 

6^L<j 3^ 2^A £ A x jjV Aasl j 2I 4 Jakill ^Jb 3322 A_laaj 

^jujLujVI JjU^I 6 4_J ^jjIju (_£,2 3j^ 31 pH ^5-3 pH 21 uW^ ^3^ Uaa. LLqjuj^) 3 [ A^aQ ill -iXJ 

jxllJl ^-3 0 ^ 32 ^ pH C5^2 Uj 6 A22 a ^Jj^aJ ^jiaAaJl ^xxi. 3 ^ 6 A^2j21 3 ^ 2judj 3^ AiLja] A^C. <jl ^A L-UjoJI 

A-^.La-jaill 3 -0 <■ s2a2l 3j)2 21 ^vv's A-juoij ^A 

; 4^1jaa5L'I jI j£Sn j £\ JJ 

Na + ‘ Cl ‘ OH * H 3 0 + : <> jIj&I 

p 2 UVi\l ilia ; jSlUlt <Uaij Jj 2 <Ua£j ^ - 


r + n C B V B 

[Na + ]= F 


v a +v Bf 


[c*-] = 


c A v a 

v a +v B[ 


[° H -]= 


10 


,-14 


[ H 3 0+ ] 


[h 3 o + ] = io 


-pHp 


[OH“] = [H 3 0 + ] = 10“ 7 mol/L : * pH = 7 u_& : J^' & - 

■ V BP 0 ua ^C- V B E ^aJl JLaxIujIj 3j£J AL^laJI (jjdiL [Na + ] J [Cl ] 

(H 3 0 + , CF) 4-la^t j-) (Na + , OH - ) ». o 1 ^ - ' “ A y'-*- a - 2 — 2 — 2 

H 2 0 / OH - j H 3 0 + / H 2 0 Uk (jliuljjll 

H 3 0 + (aq ) + OH - (aq) -> H 2 0 (1) + H 2 0 (1) :JpUa«^jbf 

1 2 (JjjLlu! 1 (JjiLluI 2 O^*^- 
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^1 j-Ul 3^3*^ )\ A .jq\l &1& <Jajuj| jJ 6 


; (jLul! 4-ui3tia 

(J jk.\l <ULjal ^jujLujVI (Jj^ 2 l pH 4-xu3 '. pHo 

C B = 10 pH ' 14 -cu, * pH =14 + Log C B 

bj)\j£* l 5 ’ 6 Uj^)U L5 c ? u nUj j& C. <al ^ 7 v"y j pH (j^ L-bujUllI 3 ^ *' ^3^^ ■ AB £3^2^ 

^ j 3 j^)\^ ^ J 3 I ^*1 ( 3 f^ Uj^kJI 3 ^ *jaj| I 1 & ^3 (Jc-Laiill 3 ’ c£* 6 3 3)3 ^9 Uk ^^ 11 . (JjjLujVI 3 ^ 3 ^ l-ujoiIIj 4 ~ iQ*i l 3 ^ Uj 3 ^ 

. (J^j LS^ Lt'kill J l3 ‘ H30 + (aq) + OH ( aq ) — > 2 H20(i) ! 

(3^Axlll pH = 7 UJ^ ^ laljl ai& ^ C :> n«\ 4 j9t£lll 4_LaU ( _^A ; Aia&Ill 

^jjjLujVI l3-a (_j£ ^ 1 x jjV ^Uslj^ll A Jakill JjSl^ll! 4_laaj 

JjU.'i tfl 4 4 j ^Aju (_£,Ul JjU.'i pH 4-^19 <^-9 pH 21 ^Ja3J 4iU uW^ U^U. Uxk LLqjuj^) ^1 [ AJaSull JXJ 

jA jjlmll 0 j 32 ^ pH U.J"^ q^UlUj 4 <.Lal a ^ u«oj (JjoLoiVI 3 !^ 6 ^ ^.l *\ u>itl 3 ^ 0^ AiLjaj *ljc. jA ^ in till 

a ^.1 jl3I 3 . L-fll *>>31 JjU 21 Uj^)U <juoij 

; 4^1jaa5J| J) jSVI 3^1 jj 

Na + ‘ CL ‘ OH ‘ H 3 0 + : <^> a^L^I jIjsVi 

p a Uq i\l 5 lia ; jkSllI 4Ja£l Jj& AJail - 


[Na*] = 


c B v B 

v b +v Ap 


[cr]= CaVaf 


v b +v A[ 


[° H -]= 


10 


,-14 


[ H 3 0+ ] 


[h 3 o + ] = io 


-pHp 


[OH“] = [H 3 0 + ] = 10“ 7 mol/L : J^j ‘ pH = 7 ^ . 

■ V AP ^^31 (^ya^C> V Ab ^Ok_2kJl 32 iJtJjajlj 3)2 AljLaill <jjj^!a]! U^ij [N3, + ] J [01 ] ^ - ^**1^ 1 

(Na + , OH ) (CH 3 COOH) s j-utuiL 4 -3 — 2 — 2 

H 2 0 / OH“ J CH 3 COOH / CH 3 COO- ^ 3 Uklil.ll 0*12 3k3Ull! 
CH 3 COOH (aq) + OH (aq) -> CH 3 COO (aq) + H 2 0 ( i) : 

J (jaa^A 2 (j2-uil 1 (jduLuil 2 

SjjIjlaII ^,i\u 

10 - (Jkjdll ^>Ujl 



Vh 
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; (jLu]| 

^Jj-LI 3 ^ 3 *^ )\ V a xtjqll &1 a <Jajuj | jj 4 ^g-uiLui V I (J jl^^ll 4iLjal (Jj 3 3 pH L<u3 <^-a ; pHo 4 -aaaII 

. L ilxjJa (jV 6 pH = — Log Ca 

; Li ^1 £_^.jj 4-njui j 6 pH -15 1 V>U* lc.lijjl ia^.3L ; AB 

4 H 3 0 + -L)l _ } juj 3° A lujJa lgj| 3j Aa gLjl^ 4 ^^)jul 2 LaLoj (JaI *nVi ^j! V ^jojLujVI (JjjI'N <q\I AiLial (Jj3 

33t£ill 4 Lq *1 ^a j ; L)W^^ Ls^ t— flUaxiVl a. Laj Jsl^^L La j 4 OH j H 3 0 + >^jl 3 ^ 3 c, l-9lll iL.wj $. 3 ?^ La 3 ^] 

4A^.^a]I &1a j3 (JjoLoiL (_£ j3 S^jLla LjI£ j 4 OH j H 3 0 + 3^ 3^^^ <3 C5^ jV! 

6 ^jLu (_£l]| 3 a '°- = ^ L ta.jJa LLL j V (j^) 4 L^Ui-a ^gjJaA^il (Jj^x^l LI ^ laJ V (jW^ 3 d 4jaA^La 

lS uW cJ-L 3W^ 3^-*^ ^ <1LLI 6 1 a (jV 4 L)W^^ (3 d s-3?^ l^ 4 L3 
; Jc-liill l$\ 4 ■\nn^jj^ll ^jl jLj 3 aA ^3 ciAjj 3^ Lhjj 3c.lil3l Lj^j *jaJ! La ^ ; BD f3^ 
. SjjSjH ^ ,A C5 J~ JeUSH J^\ ‘ CH 3 COOH( aq ) + OH (aq) -> CH 3 COO (aq) + H 2 0(i) 

. pH > 7 uj^ ^ Lilli aIa *> ** 1 j *s 4 j3t£il! <Lij 3 * ; E 4 ,Wilt 

: pH > 7 l)J* 

4 fljxjJa ^jjjLujI ^jc. 6 ^)Lc. S^3-Lll cLa 3 ^ *U3I l^lc-Lj LL. 4 CH 3 COO ^Lll ^L^j 3 ^^^^ 4 Laj 3 ^ Lj^psl LL£ 

CH 3 COO (aq ) + H 2 0(1) = CH 3 COOH (a q) + OH (aq ) ! ^ f 

aajujLojI <*_nla L Uj> j^VI La 3 ^ 3* 4 Lai ^jl^au ^ 3 ^^ 4 ^ OH ^1 jLlI 3 ^^^ 

LlujLujI juJaII (jj^ j^LLl Ajsll ±£> 

pH >7 cf\ 

^jjjLujVI ^-a^L 3 ° J3 A_la£ t ~ Q ■ A Li_i3 Q j£j ^Ull A Wa‘«\l 6 c ° ‘ <Jaij \ (] Ai& 

'. <jj*“ 3i!^c. (_>> tdlij t CH 3 COOH / CH 3 COO pKa -^■ la -' u^y ■‘Uaijll oi* iic. 

rCH 3 COO] 

: [CH 3 COO ] = [CH 3 COOH] pK A =pH-Log L J 



pH = pK A Log— coQH ^0 


32LSL I LmSL*^^ 

pH = pK A 


^jujLjjVI 3 jl^ all 4 aj ^jjLu (_^lll 3 jl^ aII pH pH 31 ^^^<4 ^Lqj <iL L^La 1L^ Lalh^j j\ m m E 4iaALI jxj 

jA ^)jam]| ^ 0^33^ pH UJ"^ C5^L1Lj 4 A-qLI vlxi^ 4 As±\ ^ tt1 l| Ijiuii AfiljJal Aic. ^A (. _ iixLl 

L^.L^j 3I 3 d 3Ljo3l 3 jl^3l Lj^)L AjuoL 
; 4oj1 jaj^H JljSSfl 3^1 3 

CH 3 COOH ‘ CH 3 COO“ ‘ Na + ‘ OH” * H 3 0 + : ^ i J)!\ 

(o3l^o]| 1 ° ^ ' ^jc. 1 al . >>aII ^uLwjV^ ~ 2 ^ ^ \ ' _j y*a jj ' ^2l£11l ' > AJaii ^3 - 

IQ " 14 


K]= 


C B V' 
V A + V' 


[OH-] = 


[h, 0 *] 


[h 3 o + ] = io 


-pk a 
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[CHsCOCT] + [OH“] = [Na + ] + [H 3 0 + ] : J. 1 p JiUaul 
[CH3COO ] = [Na + ] ^ ‘ [Na + ] 4 J ojW* [OH ] j [H 3 0 + ] ujV»^ 

[CH 3 COOH] = [CH 3 COO“] uj^i ^ ^ 


(3al£jll) 


[Na + ]= CbVbe ‘ [OH“] = 10 pHl 


-14 


V + V 

V A ^ V B E 


[h,o*]=io 


-pH E 


( 1 ) [CH 3 COO“] + [OH“] = [Na + ] + [H 3 0 + ] : J jl~ll JiUaul qjM 

[CH 3 COO ] = [Na + ] ^ < [Na + ] ^1^ [OH ] j [H 3 0 + ] uj^ ^ 


(2) [CH 3 COOH]= CaVa 


V a +V b e 


ch 3 coo~ 


; ^\\ ^3 sSLa lal ia> j| i^jjjl-3 L-bud^. 


(3) [CH 3 COO“] = [Na + ] - [OH"] : [H 3 0 + ] JL*I £- (1) <> [CH 3 COO“] 


C A V A C B v B 


E _ 


v a +v Be v a+ v Be 


Na 


u' t- ‘ (2) (3) *£*-!! i> [CH 3 COO“] 5. J-*- 

[CH 3 COOH] = [Na + ] - ( [Na + ] - [OH“] ) = [OH"] : JMpj 

Jl±A\ 4-La^j 4 jI UiAi (jjoiij ! 


(H 3 0 + , Cl ) 'Oauiljj (NH 3 ) ® : csjii o ^ lrt ^. 1 * oaLuil SjjL*^ - 4 — 2 — 2 
H 3 0 + / H 2 0 J NH 4 + / NH 3 L*a u-^ 

H 3 0 + (aq) + NH 3(aq) -> H 2 0 (1) + NH 4 + (aq) 

1 ij^aaA 2 oiLuil 1 (jjiLuil 2 o^-aA 
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; (jLul! 4-uiatia 

j-all 3^3*^ 4 t )\ V A xtjqll a 4 A AJajml jJ 4 ^jJa-aaJl (J j\^x>\l AiLjal (Jj 3 ^.uiLaiVI (J j\^x>\l pH 4 -^Ja 3 ^ \ pJJ() ^-AjiAil 

. ^ a. . } x.x >a ^jojLojVI (jV 6 pH = 14 + Log Cb 4 -s^LJL ^LaibU 

; Li £_a.jj 3^ J 6 pH -SI La.lLa lc.lajjl iaa.!}L ; AB 

4 OH *^1 __ J juj 3 d 4 liljJa tgJl 3j A_lo£ 4^3 aLx-a 4 (JjjLujVI 4^)jul 2 LaLaj (JaI Vn 3 V ^JaAaJI AsLjaj (Jj3 

3^-^ 4 Lq *i 3 ^ j 4 L)W^^ <3 Ls^ 'jVI t— flLaxjVi a Lai Jsl^^L La j 4 OH j H30 + *ol 3 ^ 3 ^ cJ^SiSlI La (jll 

. £ 3 ^ La 3 3 j 3 33 ^jjjLujI ojjL-a 44j^aJ Lj\£j 4 OH J H30 + (3 c^SjV 1 

3 LI (JjjLujVI t q> x>> CT^ LijL ^ ^ j V (jl) 4 LAa-g ^jujLujVI (Jjla^LI (j^ L] ^)^JaJ V (jLLl 3 d £’3^^ La ■ ^Jav^La 

LS 3 (J^LjjI S^Ajla jLj <J-L (jLLl (J^-*-^ 0U«^J AJLaJl a4A <jV 4 cl)W^ (3 d £-3?^ I>1 a AJajml 

; Jc-liSlI 3 4 ^ 4jl jLj (JjjLujVI CjLj ja. (jjj Jc-laLI Lj.iaj $. jaJ^ La <3 ■ BD f3^ 

. L>^j LS^- cSJ^ (Jc-lijll o' i-S' ‘ NH3(aq) + H30 + ( aq ) — > NH4 + ( aq ) + H20(i) 

. pH < 7 UJ^ AJaiill 6 1 a 3 L_ua> 6 jal£!all AiL 3 b ; E AJaiUl 

: pH < 7 OjS 

l Qjjt.A>a (jc. 6 ^)L c- S^Ludll oIa s-LLI l^-Llij Ilia, ^Jaja c NH 4 + a Lai Lj^ial LL£ 

NH 4 + (aq) + H 2 0 ( i) = NH 3(aq) + H 3 0 + (aq ) : r ^ 

AjjJaxaa. A a-nJa II ^j-<a ^l£Ll A Lq \ ^cj^LI H 30 + ^1 jjuoII 3 ^^^ 

Ij^a^ juJaSI (jjS^ jSl£jlt AiaH ±& 

pH <7 

^jia^aJl c i^jJa C1 i£A^1LujI 43 ^jjjLujVI Axa^ c L^aj I^jS ^j jSj ^3 1 A LVill ^Aj ; ^3l£Ll c, AJafij ' O 4 ia&Lj JjC' 

; ^jjjujj4j| Aa!>lc. (j-a Llll j 4 NH 4 + /NH 3 aLLSII pKa 0^4 AJaLlI &1 a 4jc. 

[NHj] 


: ‘ [NH 4 + ] = [NH 3 ] u j 4 o^a A j' ‘ pK A = pH - Log 

pH = pK A ‘ Log 

^*j a^ij 

pH = pK A 


[ nh 4 *] 

[NH,] 

[ NH 4 + ] 


^jJaAaJI 3 jS*sx>\l (_^l 4 Aj ^jjLu l^ISI 3jSa^Ll pH pH 31 ^Jaflj AjL L^)^a Uaa. Uauij j\ [ E AiaALj 4XJ 

jA ^jjuliLl ^a 0^331 pH OJ& l^SLSLj 4 *LaLal 2)La^a 0Jj^aJ ^jjjLujVI (jli 4 La.Lajudll 3 d I ju*i 1 AiLjal 4jc. 3 c . '>*^1 

A_a.l judll 3 d *■ ^LiaLI JjU <a\l ^a^a> Lu^-^ AjoiL 

; a jU j) 3^) jj£) 3 

NH 3 * NH 4 + * Cl ‘ OH * H 3 0 + : <^> JljaVl 

31^31 L, L rO '1 4ic. L-aLjaLI 3 aAaJI ^a^aJ \^’ _j 3^3 ■ ^ 1 AJaAj 3 ^ - 

10“ 14 


GUEZOURI A. 
Lycee Maraval - Oran 


[cr] = 


c A v 

V B +V' 


[OH“] = 


[ H 3 0 *] 


[h 3 o + ] = io 


-pk a 
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[Cl ] + [OH - ] = [NH 4 + ] + [H 3 0 + ] : J. ij^-1 1 gj JiUaul 
[NH 4 + ] = [C1] [Cl ] [OH ] j [H 3 0 + ] ujV»^ 

[NH 4 + ] = [NH 3 ] U <— a^aj Aiakj lie. 


[cr]= CaVae ‘ [oh - ] = io pHe-14 * [h 3 o + ] = io -pHe 

V b +V a e 

( 1 ) [Cl“] + [OH - ] = [NH 4 + ] + [H 3 0 + ] : J jl~li ^11 JiUaul 

[NH 4 + ] = [C1] [Cl ] ^ A- [OH ] j [H 3 0 + ]ujV»^ 


(2) [M/ 3 ] = Cb Vb 


V * +V Ae 


nh a 


; (J ^^9 ^JjjLujVI 6^L<4 lal j| L-bud^. 


(3) [NH 4 + ] = [Cl“] - [H 3 0 + ] : [OH - ] JL*I (l) *£*JI o- [NH 4 + ] 


(jal£2l) 


C A V * c„ V, 


* E _ ^B V B _ 


v b +v Ae v b+ v Ae 


cr 


GUEZOURI A. 
Lycee Maraval - Oran 


£y ‘ (2) ^ (3) c> [NH 4 ] S 

[nh 3 ] = [cr] - ( [cn - [h 3 o + ] ) = [h 3 o + ] : ^ 

qUA\ (j-o A-La^j AjI 3^^ u>a'i (jl Aib^all (jjoiij ! 4,^3 '^La 

; SjjUla]! JC'Uj ^ zSkill *Lulg-lIl Aouall - 3 

(Na + , OH ) l£ j 2 a-C-i t- (CH 3 COOH) i>li 2 u£2j .illi Je Vli. 

Cb = 0,1 mol/L JjL^> aL-jIjj <_y^a. Va =10 mL » L»a^. jjl*j 

IaAIc. ^£i3l Ajujoj ^ u*r\ i J j9t£i3l A_kkj ji j3l^!i3l A_kaj Jj 3 (jLuJl U>* (12 — cJ^2dll^ (p) A_i<L£ A_Lkj *lkU 

| cjn^i _ =10 ml , A Jog ’i SiC. (JjjLojVI Uj^ L)^ 

n A = C A Va = 0,1 x 0,01 = 1,0 x 10 -3 mol o^' fcL. 12^^.= = 0,1x10 = 0,1 mol/L 

a V 10 


« B =n(OH - ) = C B V Bp = 0,lx6xl0 -3 = 6,0xl0 -4 mol 


(Jc-liSlI ^SslI J Is 


CH 3 COOH (aq) + OH - (aq) = CH 3 COO - (aq) + H 2 0 ( i) 

t = 0 

10 -3 

6 x 10^ 

0 


AJi&V! UJl 

10 -3 - A 

6 x lO^-x 

JC 


A^jl^jll yLiJI 

0 

1 

X 

ct>> 

-Q 

6 X 10^-Agq 

•^eq 



OH .w^ll (J c \ Vixill ^iiLudj (J (j>4 


1 0“ 14 

: ^iUlLj « r OH - ] = — = 10 5-14 = 10 -9 mol/L . F ^ OH - sjL. aj-S 

" L J 1Q-PH F 
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n (OH) = [0H“] x (V A +Y bf ) = 10“ 9 x 16 x 1CT 3 = 1,6 x 10“ n mol 
\ <■ _ iiS ^ i | 5 X 10 4 — - JCgq ) (jl 6 ~ Vq*^' ^Ic. A joiii djVj-Jl j-a ^^Jl Ub 

^eq ~ 6 x 10 -4 mol 6 x lO -4 -^^ 1 9 6 x 10 -11 

. ^ a\ \ Jc-lilJl A T ia£ C5^J ‘ JC m a x “ 6 X 10” 4 mol ^^hc .Vt ^SJI UjJ ^aJl Jj.1^ ^ 

%qq 6x 10 -4 t .. . .t 

X = — = = | __ ^ Ur. Yf I AjjuoJ (. Uti*M I U^l j 

x 6X10 -4 

max 


pH 



SjjbuJl ^ Aj I jUlt uLut! j£Jl jLaxluu! - 4 

j-a jjjSLjaxi jjjjJaS jl DjJa3 (J^.1 j-a 6 1 Wl pH 21 J^JU (Jjl^ t— 3 jujI£ ^Jajudl jJ JjSl^Jl A log*! j] 

SjdJ^ A x>j'qj pfj Jl jjisuj ( AV f>>^2 4^1 J-2I) AaIajuJI 

14 . JSJJI ^ Lu» J^l 13 - l]£JJI ^ 4iJI 




; (jjj£*Jl jj (jM iLuAj Sjjbua -1—4 

<a_lJa i^ja dL^ 3 pH 21 JJ Aj jjLsu (_£ Jl (J j\"\2l j-a jjj j^a3 jl S j]a3 (J^.1 j-a jSl^Jl A log *1 jl ^2 15 — (J£j2! 
d^C- jjjjjl*^2l jjjt& (J^.1 j-<a (jJ . ((_£ j3 jjjLujI SjjL x-«a aJL^. jn5» \l (J’ ^Jl H^* A JakJI j-a c <JjujLujI Ajt-iJa ^Jl 

; l_ujjJI ^ic- jjxJI CjVI-^ djli jJlUa <J jliJI 6 <J j-ajj^aj^)J! (jj jl t jAuJI ja^. 1 ; lg_La t AjjluU^ i AJIj£ 


. [8,2 - 10] * [6 — 7,6] 4 [4,2 -6,2] 
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t ji i (JjjLuiI Sjjbua — 2 — 4 

pH PH 




^ s 
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